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(54) AUTOMATIC DEVICE, INFORMATION PROVIDING DEVICE, ROBOT DEVICE, AND 
TRANSACTION METHOD 



(57) The robotic apparatus is designed to act in a 
wider variety of manners, which will motivate the user 
of the robotic apparatus to purchase more products to 
the robotic apparatus. More specifically, a robotic appa- 
ratus (1) which acts autonomously recognizes a bar 
code (BC) or the like appended to a canned juice (100a) 
and acts in a predetermined manner. This is only ena- 
bled under a predetermined contract made between a 
product manufacturer and robotic apparatus manufac- 
turer. The contract coverage is that the product manu- 
facturer shall append the bar code (BC) to a specific 
product while the robotic apparatus manufacturer shall 
provide a robotic apparatus (1) which can act in a pre- 
determined manner when having recognized the bar 
code (BC). 
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. .1. 

Description 

Technical Field 

[0001] The present invention relates to an automatic 
apparatus which acts automatically, method for gener- 
ating an action ofthe automatic apparatus, information 
serving apparatus and method for storing information 
and serving a variety of information, robotic apparatus 
which acts autonomously, method for generating an ac- 
tion of the robotic apparatus, and a commercial trans- 
action system and method in which the robotic appara- 
tus is utilized. 

Background Art 

[0002] Recently, there have been proposed robotic 
apparatuses each capable of autonomously deciding its 
own behavior correspondingly to its surrounding envi- 
ronment and interna! state. Such robots include for ex- 
ample a type which can have a pseudo-emotion and -in- 
stinct (will be referred to as "emotion" and "instinct" 
hereunder) which are changed according to its environ- 
ment and internal state, and behave correspondingly to 
such changes in emotion and instinct, that is, can reflect 
changes of its emotion and instinct in its action. 
[0003] The action of the robotic apparatus will add to 
the fun of a user which enjoys playing with the robotic 
apparatus. Therefore, it has been more demanded by 
the users that the robotic apparatus can provide a wider 
variety of actions. 

[0004] On the other hand, if the users' demands for 
such a wide variety of actions of the robotic apparatuses 
can be linked to another aspect, for example, to an en- 
hanced motivation to purchase a certain merchandise 
or product which can be used with the robotic apparatus, 
the industries of the art will rise to prosperity. For exam- 
ple, if the robotic apparatus can be designed to act in 
response to a certain object (product), the latter will add 
to the user's enjoyment in playing with his or her robotic 
apparatus since the robotic apparatus can act in a cor- 
respondingly increased number of manners^ and pur- 
chase by the users of such specific product will result in 
an increased sale by a manufacturer from which the 
specific product is available. 

Disclosure of the Invention 

[0005] Accordingly, the present invention has an ob- 
ject to overcome the above-mentioned drawbacks ofthe 
prior art by providing an automatic apparatus which can 
automatically act in various manners and motivate the 
user of the automatic apparatus to purchase more prod- 
ucts to the latter, a method for generating an action of 
the automatic apparatus, an information serving appa- 
ratus and method, a robotic apparatus, a method for 
generating an action of the robotic apparatus, and a 
commercial transaction system and method. 
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[0006] The above object can be attained by providing 
an automatic apparatus including: an attribute storage 
unit to store information on the attribute of a product; a 
product-related information reader to read, from a prod- 

5 uct, at least one of at least two pieces of information 
stored on the product and which concern the attribute 
of the latter; an information comparator to make a com- 
parison between the information stored in the attribute 
storage unit and information read from the product-re- 

10 lated information reader; the automatic apparatus being 
arranged to act in a predetermined manner when there 
is found a coincidence between the information as the 
result of comparison made in the information compara- 
tor. 

15 [0007] In the automatic apparatus thus constructed, 
the product- related information reader reads, from a 
product, at least one of at least the two pieces of infor- 
mation stored on the product and which concern the at- 
tribute of the latter, and the information comparator 
20 makes a comparison between the information stored in 
the attribute storage unit and information read from the 
product- related information reader. When there is found 
a coincidence between the information as the result of 
comparison made by the information comparator, the 
25 automatic apparatus acts in the predetermined mariner. 
[0008] Thus, the automatic apparatus makes a pre- 
determined action, as a robotic apparatus, based on the 
information stored on the product and concerning the 
attribute of the latter. 
30 [0009] Also, the above object can be attained by pro- 
viding a method for generating an action of an automatic 
apparatus, the method including steps of: reading, from 
a product, at least one of two pieces of information 
stored on the product and which concern the attribute 
35 of the latter; making a comparison between information 
pre-stored in an attribute storage unit and information 
read in the product-related information reading step; 
and allowing the automatic apparatus to act in a prede- 
termined manner when there is found a coincidence be- 
40 tween the information as the result of comparison made 
in the information comparing step. 
[0010] By the method for generating an action of the 
automatic apparatus, the automatic apparatus such as 
a robotic apparatus is allowed to act in the predeter- 
45 mined manner based on the information stored on the 
product and which concerns the attribute ofthe latter. 
[001 1] Also, the above object can be attained by pro- 
viding an information server including a sender to send 
information on the attribute of a product, cumulatively 
50 stored in an attribute storage unit included in an auto- 
matic apparatus, to a communication unit also included 
in the automatic apparatus; the automatic apparatus in- 
cluding: the attribute storage unit to store information on 
the attribute of a product; a product-related information 
55 reader to read, from a product, at least one of at least 
two pieces of information stored on the product and 
which concern the attribute of the latter; an information 
comparator to make a comparison between information 
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stored in the attribute storage unit and information read 
from the product-related information reader; and the 
communication unit to store information into the attribute 
storage unit. 

[0012] In the Information server, the product attribute 
information sender sends information on the product at- 
tribute to the communication unit in the automatic appa- 
ratus, and in the automatic apparatus, the communica- 
tion unit receives the attribute information sent from the 
sender in the information server and stores it into the 
attribute storage unit. 

[0013] Also, the above object can be attained by pro- 
viding an information serving method in which informa- 
tion on the attribute of a product is sent to a communi- 
cation unit included in an automatic apparatus; the au- 
tomatic apparatus including: an attribute storage unit to 
store information on the attribute of a product; a product- 
related information reader to read, from a product, at 
least one of at least two pieces of information stored on 
the product and which concern the attribute of. the latter; 
an information comparator to make a comparison be- 
tween information stored in the attribute storage unit and 
information read from the product-related -information 
reader; and the communication unit to store information 
into the attribute storage unit. 

[0014] By the above method, information on the at- 
tribute of a product is sent to the communication unit in 
the automatic apparatus and thus the communication 
unit in the automatic apparatus in the automatic appa- 
ratus receives the sent attribute information and stores 
it into the attribute storage unit. 

[001 5] Also, the above object can be attained by pro- 
viding an information server which reads attribute infor- 
mation sent from a communication unit included in an 
automatic apparatus and sends, to the communication 
unit, action-generation information intended to generate 
a predetermined action of the automatic apparatus 
when the read attribute information coincides with pre- 
determined information; the automatic apparatus in- 
cluding: a produeWelated information reader to read, 
from a product,' at least one of two pieces of information 
stored on the product and which concern the attribute 
of the latter; a controller to generate an action; and the 
communication unit to supply the controller with infor- 
mation intended to generate an action of the automatic 
apparatus, acquire the attribute information read by the 
product-related information reader and send the ac- 
quired attribute information. 

[001 6] In the information server thus constructed, the 
attribute information sent from the communication unit 
in the automatic apparatus is read, and when the read 
attribute information coincides with the predetermined 
information, the action-generation information intended 
to generate the predetermined action is sent to the com- 
munication unit of the automatic apparatus. Then, the 
automatic apparatus generates an action by means of 
the controller on the basis of the action-generation in- 
formation. 



[0017] Also, the above object can be attained by pro- 
viding an information serving method including steps of: 
reading attribute information sentfrom a communication 
unit included in an automatic apparatus; and sending, 

5 to the communication unit, action-generation informa- 
tion intended to generate a predetermined action of the 
automatic apparatus when the read attribute information 
coincides with predetermined information; the automat- 
ic apparatus including: a product-related information 

10 reader to read, from a product, at least one of two pieces 
of information stored on the product and which concern 
the attribute of the latter; a controller to generate an ac- 
tion; and the communication unit to supply the controller 
with information intended to generate an action of the 

15 automatic apparatus, acquire the attribute information 
read by the product-related information reader and send 
. the acquired attribute information: , ; 
[0018] By the above information serving method, the 
attribute information sent from the communication unit 

20 in the automatic apparatus is read* and when the read 
attribute information coincides -.with the predetermined 
information, the action-generation information intended 
to generate the predetermined action is sent to the com- 
munication unit in the automatic apparatus. Then, in the 

25 automatic apparatus, an action is generated by the con- 
troller on the basis of the action-generation information. 
[0019] Also, the above object can be attained by pro- 
viding a robotic apparatus of an autonomous type which 
acts autonomously based on an external factor and/or 

30 an internal factor, .the apparatus including: a memory 
having stored therein information on a contract made 
between a manufacturer or distributor of the robotic ap- 
paratus and a third party; the robotic apparatus reading 
information stored on a product and which concerns at 

35 least a supply source of the product; and the. robotic ap- 
paratus generating a predetermined action or reaction 
when the supply source is found from the contract-re- 
lated information to have made a predetermined con- 
tract with the manufacturer or distributor.. 

*o [0020] The above robotic apparatus will generate the 
predetermined action or reaction when the supply 
source of the product is ascertained based on the con- 
tract-related information stored in the memory to have 
made the predetermined contract with the robotic appa- 

45 ratus manufacturer or distributor. 

[0021] Also, the above object can be attained by pro- 
viding a method for generating an action of an autono- 
mous type robotic apparatus which. acts autonomously 
based on an external factor and/or internal factor, in 

50 which: the robotic . apparatus has a memory having 
stored therein information on a contract made between 
a manufacturer or distributor of the robotic apparatus 
and a third party; the method comprising steps of: read- 
ing information stored on a product and which concerns 

55 at least a supply source of the product; and generating 
a predetermined action or reaction when the supply 
source is found from the contract-related information 
stored in the memory to have made a predetermined 
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contract with the manufacturer or distributor. 
[0022] By the robotic apparatus action-generation 
method, the robotic apparatus acts or reacts in a prede- 
termined manner when the supply source is found from 
the contract-related information stored in the memory to 
have made the predetermined contract with the manu- 
facturer or distributor. 

[0023] Also, the above object can be attained by pro- 
viding a commercial transaction system including: a ro- 
botic apparatus manager that manages a robotic appa- 
ratus so that the robotic apparatus acts or reacts when 
it detects predetermined information; a product. distrib- 
utor that acquires the predetermined information under 
a contact having been made with the robotic apparatus 
manager, appends it to a product for sale to a user of 
the robotic apparatus; and the robotic apparatus which 
detects the predetermined information appended to the 
product purchased by the user and acts or reacts in a 
predetermined manner based on the detected predeter- 
mined information. 

[0024] In the above commercial transaction system, 
the robotic apparatus is managed by the robotic appa- 
ratus manager to act or react based on the detected pre- 
determined information, the predetermined information 
acquired under the contract made with the robotic ap- 
paratus manager is appended to the product and sold 
to the user "by the product distributor, the robotic' appa- 
ratus detects the predetermined information appended 
to the product purchased by the user and acts or reacts 
in the predetermined manner based on the detected in- 
formation. That is, the robotic apparatus will acts or re- 
acts in the predetermined manner in response to the 
contract-based product on the basis of the predeter- 
mined information. On the other hand, the. product is 
purchased by the user for such an action or reaction of 
his or her robotic apparatus. 

[0025] Also, the above object can be attained by pro- 
viding a commercial transaction method in which a prod- 
uct distributor that sells a product makes a contract with 
a robotic apparatus manager that manages a robotic ap- 
paratus so that the robotic apparatus acts or reacts 
based on detected predetermined information; the prod- 
uct distributor acquires predetermined information un- 
der the contract and appends it to the product for sale 
to a user; and the robotic apparatus detects the prede- 
termined information appended to the purchased prod- 
uct and acts or reacts in a predetermined manner on the 
basis of the detected predetermined inform at ion. 
[0026] By the above commercial transaction method, 
the robotic apparatus is allowed act or react in the pre- 
determined manner in response to the contract-based 
product on the basis of the predetermined information. 
On the other hand, the product is purchased by the user 
for such an action or reaction of his or her robotic appa- 
ratus. 



Brief Description of the Drawings 
[0027] 

s FIG. 1 is a perspective view of a robotic apparatus 

composed of components on which the information 
service system according to the present invention 
serves information. 

FIG. 2 is a block diagram showing the circuit con- 
io figuration of the robotic apparatus in FIG. 1 . 

FIG. 3 is a block diagram showing the configuration 

of a software for the robotic apparatus in FIG. 1 . 

FIG. 4 shows a probabilistic automaton. 

FIG. 5 shows a state transition table. 
15 FIG. 6 is a block diagram explaining a contract 

made between the product manufacturer and robot 

manufacturer. 

FIG. 7 is a flow chart of transactions made among 
the product manufacturer, robot manufacturer and 

20 user. 

FIG. 8 shows a bar code or a bar code/cyber code 
appended to a product, the bar code or bar code/ 
cyber code being viewed by the robot. 
FIG. 9 shows a bar code or a bar code/cyber code 

25 appended to each of consumable goods such as 
juice, candy and compact disc, the barcode or bar 
code/cyber code being viewed by the robot. 
FIG. 1 0 shows a bar code or a bar code/cyber code 
displayed on the screen of a personal computer dis- 

30 play unit, the bar code or bar code/cyber code being 
viewed by the robot. 

FIG. 11 explains the director indirect recognition of 
a bar code or a bar code/cyber code appended to 
a product. 

35 FIG. 12 is a block diagram of procedures made 

among the robot manufacturer, product manufac- 
turer, telephone communication company and user. 
FIG. 13 is a block diagram of operations including 
sending of a bar code read by the robot to a robot 

40 manufacturer's server or hose server, and sending 
a corresponding result of authentication from the ro- 
bot manufacturer's server or hose server to the ro- 
bot. 

FIG. 14 is a block diagram of an information com- 
45 munication network over which data communica- 
tion can be made between the robot and robot man- 
ufacturer's server. 

FIG. 15 is a flow chart of transactions made be- 
tween the telephone communication company, ro- 

50 bot manufacturer and user. 

FIG. 16 shows a bar code/cyber code combination 
displayed on the display screen of a mobile tele- 
phone and being viewed by the robot. 
FIG. 17 explains reading of a bar code/cyber code 

55 by a dedicated reader such as a bar code reader. 
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Best Mode for Carrying Out the Invention 

[0028] The present invention will be further discussed 
below concerning an embodiment thereof with refer- 
ence to the accompanying drawings. The embodiment s 
of the present invention is an autonomous type robotic 
apparatus which acts autonomously according to an ex- 
ternal factor and/or internal factor The robotic appara- 
tus according to the present invention is constructed as 
will be explained below. 

(1 ) Construction of the robotic apparatus 

(1 -1 ) Construction of the robotic apparatus according to 
the present invention 

[0029] As shown in FIG. 1 , the robotic apparatus (will 
be referred to simply as "robot" hereunder) is generally 
indicated with a reference 1 . The robot 1 includes a body 
unit 2 having leg units 3A to 3D joined at the front right 
and left and rear right and left thereof, and a head unit 
4 and tail unit 5 joined at the front and rear ends thereof. 
[0030] As shown in FIG. 2, the body unit 2 houses a 
controller 1 0 to control the operations of the entire robot 
1 , a battery 11 to supply a power to the robot 1 , an in- 
ternal sensor unit 14 including a battery sensor 12 and 
thermo-sensor 13 and others. 

[0031 ] The head unit 4 houses a microphone 1 5 work- 
ing as "ears" of the robot 1 , a CCD (charge, coupled 
device) camera 1 6 as "eyes", a sensor 1 7, and a speak- 
er 18 as "mouth", disposed in place, respectively. 
[0032] Further, actuators 19^, to 19 n are disposed in 
joints of the leg units 3A to 3D, articulations between the 
leg units 3A to 3D and body unit 2, an articulation be- 
tween the head unit 4 and body unit 2, and in an. articu- 
lation between the tail unit 5 and body unit 2, respec- 
tively. 

[0033] The microphone 1 5 in the head unit 4 receives 
a command sound such as "Walk!", "Be prone!" or 
"Chase the ball!" given as scales to the robot 1 via a 
sound commander (not shown) from the user to produce 
a sound signal S1 ; and sends the sound signal S1 to the 
controller 1 0. Also, the CCD camera 1.6 captures the en- 
vironment surrounding the robot 1 to produce an image 
signal S2, and sends the image signal S2 to the control- 
ler 10. 

[0034] As.shown in FIG. 1, the touch sensor 17 is lo- 
cated at the top of the head unit 4. It detects a pressure 
applied thereto by a physical action of the user such as 
"patting", "hitting" or the like, and sends the detected 
pressure as a pressure detection signal S3 to the con- 
troller 10. 

[0035] The battery sensor 1 2 in the body unit 2 detects 
the remaining potential in the battery 11, and sends the 
detected potential as a battery potential detection signal 
S4 to the controller 10. The thermo-sensor 13 detects 
the head inside the robot 1 and sends the detected heat 
as a heat detection signal S5 to the controller 10. 



[0036] Based on the sound signal S1, image signal 
S2, pressure detection signal S3, battery potential de- 
tection signal S4 and heat detection signal S5 supplied 
from the microphone 15, CCD camera 16, touch sensor 
1 7, battery sensor 1 2 and thermo-sensor 1 3, respective- 
ly, the controller 10 judges in what environment the robot 
1 stands, and if the user has made any instruction or 
any action to the robot 1 . 

[0037] The controller 10 decides how to behave or 
move based on the result of judgment and a control pro- 
gram including a variety of control parameters stored in 
a memory 10A in advance, and drives, based on the re- 
sult of decision, an appropriate one of the actuators 19 1 
to 1 9 n to allow the robot 1 to make a behavior or motion 
by shaking or nodding the head unit 4, wagging a tail 5A 
of the tail unit 5 or driving each of the leg units 3A to 3D 
to walk. In the following, a set of behaviors and motions 
will be referred to as "action". 

[0038] Also, the controller 10 supplies a predeter- 
mined sound signal:S6 to the speaker 18 as necessary 
to provide a sound based on the sound signal S6 to out- 
side and turn on and off an LED (light emitting diode) 
(not shown) provided at each "eye" position of the robot 
1. 

[0039] Thus, the robot 1 is adapted to autonomously 
act based on its environment, control program stored in 
the memory 1 0A, etc. 

(1-2) Software configuration of the control program 

[0040] FIG. 3 shows the software configuration of the 
above-mentioned control program used in the robot 1 . 
As shown, the control program includes a meaning-con- 
version object 20, emotion/instinct-generation object 
21, action-decision object 22 and an action-generation 
object 23. 

[0041 ] In the above software configuration, the mean- 
ing-conversion object 20 recognizes external and inter- 
nal states of the robot 1 . More particularly, the meaning- 
conversion object 20 recognizes the external and inter- 
nal states based on results of detection by various sen- 
sors. And, the meaning-conversion object 20 supplies 
the result of recognition to the emotion/instinct-genera- 
tion object 21 and action-decision object 22, 
[0042] The emotion/instinct-generation object 21 gen- 
erates information intended for the robot .1 to express 
its emotion or instinct by an action. Specifically, the emo- 
tion/instinct-generation object 21 decides the states of 
emotion and instinct based on the result of recognition 
supplied from the meaning-conversion object 20 and 
various other information: And, if the emotion orinstinct 
exceeds a predetermined level, the emotion/instinct- 
generation object 21 supplies it to the action-decision 
object 22. 

[0043] The action-decision object 22 decides an ac- 
tion to be done by the robot 1 . More particularly, the ac- 
tion-decision object 22 decides a next due action of the 
robot 1 based on the result of recognition supplied from 
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the meaning-conversion object 20 and information sup- 
plied from the emotion/instinct-generation object 21. 
The action-decision object 22 informs the action-gener- 
ation object 23 of the result of decision. 
[0044] The action-generation object 23 controls the 
robot 1 to actually make a behavior or motion. Namely, 
the action-generation object 23 controls relevant devic- 
es of the robot 1 based on the information (result of de- 
cision) supplied from the action-decision object 22 to be- 
have or act as specified by the information. 
[0045] Thus the control program is composed of the 
above-mentioned plurality of products to control the op- 
eration of the robot 1. Each of the products will further 
be described below. 

[0046] Based on a sound signal S1 , image signal S2, 
pressure detection signal S3, battery potential detection 
signal S4 or heat detection signal S5 from the micro- 
phone 15, CCD camera 16, touch sensor 17, battery 
sensor 12 and thermo-sensor 13, respectively, the 
meaning-conversion object 20 recognizes predeter- 
mined external and internal states of the robot 1 such 
as "the robot 1 has been hit" 5 "the robot 1 has been pat- 
ted", "the robot 1 has detected the ball", "the battery po- 
tential has become lower 1 ' or "the internal temperature 
has been elevated". Then it supplies the result of rec- 
ognition to the emotion/instinct-generation object 21 
and action- decision object 22. 

[0047]- Based on the result of recognition supplied 
from the meaning-conversion object 20, personal infor- 
mation 24 which is one of the control parameters stored 
in the memory 1 0A, and information representing an ac- 
tion having been done and supplied from the action-de- 
cision object 22 as will further be described later, the 
emotidn/instinct-generation object 21 decides emotion 
and instinct levels of the robot 1 . When the emotion and 
instinct levels exceed predetermined ones, the emotion/ 
instinct-generation object 21 supplies the emotion and 
instinct levels to the action-decision object 22. 
[0048] More particularly, the emotion/instinctrgenera- 
tion object 21 has an emotion model holding a total of 
six parameters each representing the strength of emo- 
tions including M joy", "sadness", "anger", "surprise", 
"fear* 1 and "aversion", respectively, and an instinct model 
holding- a total of four parameters representing the 
strength of desires for "love", -search (curiosity)", "mo- 
tion" and "eating", respectively. 

[0049] The memory 1 0A has also stored therein, as 
the personal information 24, data such as one of emo- 
tion or desire parameters which has to be increased or 
decreased in value in response to a result of recognition 
from the meaning-conversion object 20 and information 
from the action-decision object 22 noticing that an action 
has been done and which will further be described later 
and . For example, when the personal information 24 is 
that the robot 1 has been "hit", the value of the "angry" 
parameter is increased while that of the "joy" parameter 
is decreased. When the robot 1 has been "patted", the 
value of "joy" parameter is increased while that of the 



"angry" parameter is decreased. When the robot 1 has 
made an action, the value of the "desire for motion" pa- 
rameter and that of the "joy" parameter are both in- 
creased. 

5 [0050] In response to a result of recognition supplied 
from the meaning-conversion object 20, information 
supplied from the action-decision object 22, etc., the 
emotion/instinct-generation object 21 periodically up- 
dates the value of an appropriate emotion or desire pa- 

10 rameter in the emotion or instinct model on the basis of 
the personal information. 

[0051] When as a result of updating of each parame- 
ter value, the value of any emotion or desired parameter 
exceeds a preset value for the emotion or instinct, the 

15 emotion/instinct-generation object 21 informs the ac- 
tion-decision object 22 of the fact. 
[0052] The action-decision object 22 decides a next 
action based on a result of recognition supplied from the 
meaning-conversion object 20, information from the 

20 emotion/instinct-generation object 21 and an action 
model 25 which is one of the control parameters stored 
in the memory 10A, and supplies the action-generation 
object 23 with the result of decision. 
[0053] Note that in this embodiment of the present in- 

25 vention, the action-decision object 22 adopts, as a 
measure for decision of a next action, an algorithm 
called "probabilistic automaton" to stochastically decide 
one of nodes NODE 0 4o NODE n shown in FIG. 4 to which 
a transition is to be made from the node NODE 0 , based 

30 on transition probabilities P 1 to P^.., set for arcs ARC, 
to ARC n+1 , respectively, which provide connections be- 
tween the nodes NODE 0 to NQDE n . 
[0054] More specifically, the memory 1 0A has stored 
therein, as the action model 25, a state transition table 

35 26 as shown in.FIG. 5 for each of the nodes NODE 0 to 
NODE n . The action-decision project 22 is adapted to set 
a next action according to the state transition table 26. 
[0055] That is, in the state transition table 26, input 
events (results of recognition) taken as conditions for 

40 transition between the nodes NODE 0 to NODE n are en- 
tered in an "Input event name" column in the order of 
precedence, and additional conditional data to the tran- 
sition conditions are entered in "Data name" and "Data 
range" columns. 

45 [0056] Therefore, as shown in the state transition ta- 
ble 26 in FIG. 5, it is a condition for a node NODE 100 to 
transit to another node that when a result of recognition 
that "BALL(the robot 1 has detected the ball)" is given, 
"SIZE (ball size)" given together with the result of rec- 

50 ognition is "0, 1000 (0 to 1000)". Also, the node 
NODE 100 can make a transition to another node when 
"OBSTACLE (the robot 1 has detected an obstacle)" is 
given as a result of recognition and "DISTANCE (dis- 
tance between the obstacle and robot 1)" given along 

55 with the result of recognition is "0,1 00 (0 to 1 00)". 

[0057] Also, the node NODE 100 can make a transition 
to another node when any of the parameters "JOY", 
"SURPRISE" and "SADNESS" included in the emotion 
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and desire parameters in the emotion and instinct mod- 
els in the. emotion/instinct- generation object 21 to which 
the action-decision object 22 refers periodically takes a 
value of "50, 1 00 (50 to 1 00)" even with entry of no result 
of recognition. 

[0058] In the state transition table 26, names of the 
nodes to which each of the nodes NODE 0 to NODE n can 
make a transition are given in a "Transition destination 
nodes" line covered by a "Probability of transition to oth- 
er node (Di)" column, and probabilities of transition to 
other nodes NODE 0 to NODE n , which would be when 
:. ail the requirements given in the "Input event name", 
a* "Data name" and "Date range" columns, respectively, 
v are satisfied are given in an "Output action" line covered 
by the "Probability of transition to other node (Di)" col- 
umn. Note that the sum of the transition probabilities in 
the line covered by the "Probability of transition to other 
node Di" column is 100 (%). 

[0059] Therefore, the node NODE 10O in the state tran- 
sition table 26 shown in FIG. 5 can make a transition to 
a node NODE 12 o (node 1 20) with atransition probability 
of "30%" when "BALL (the bal has been detected)" is 
given as a result of recognition and "SIZE (the size of 
the ball)" given along with the result of recognition is "0, 
1000 (0 to 1000)". At this time, the robot 1 will make an 
action "ACTION 1". 

[0060] The action model 25 is constructed so that 
"'" many of the nodes NODE 0 to NODE n given in the state 
r transition table 26 are connected to each other. When 
a result of recognition is supplied from the meaning-con- 
version object 20 or when a notice is supplied from the 
emotion/instinct-generation object 21, the action-deci- 
sion object 22 is adapted to stochastically decide a next 
^ action or motion by using the state transition table 26 
ft* stored in the memory 1 0A for appropriate ones of the 
nodes NODE 0 to NODE n and inform the action-genera- 
tion object 23 of the result of decision. 
[0061] The action-generation object 23 drives and 
controls an appropriate one of the actuators 1 9 1 to 1 9 n 
as necessary based on the information from the action- 
decision object 22 for the robot 1 to act or move as spec- 
ified, generates an appropriate sound signal S6 (as 
shown in FIG. 2) based on a corresponding sound data 
in a sound data file which is one of the control parame- 
ters stored in the memory 10A, and sends it to the 
speaker 1 8, or turns on and off the LED at the "eye" po- 
sition in a corresponding light-emission pattern on the 
basis of a corresponding light emission data in a light 
emission data file which is one of the control parameters 
stored in the memory 1 0A. 

[0062] Thus, the robot 1 can make an autonomous ac- 
tion correspondingly to its own state and surrounding 
environment, and a user's instruction and operation 
made to the robot 1 on the basis of the control program. 
[0063] Next, the growth model incorporated in the ro- 
bot 1 to have the latter act in each of its growth steps 
will be described. 

[0064] The growth model is to allow the robot 1 to 



show an "advanced action" in each higher "growth" step 
like a real animal on which the robot 1 is modeled. 
[0065] Namely, the growth model allows the robot 1 
to make an action corresponding to each level of growth 
5 (degree of growth). More specifically, the robot 1 is de- 
signed to act in each of four "growth steps" including 
"infancy", "boyhood", "adolescence" and "adulthood" 
according to the growth model. 

[0066] The growth model includes the above-men- 

10 tioned action model (action-decision object) for each of 
the four "growth steps" including "infancy", "boyhood", 
"adolescence" and "adulthood". A model corresponding 
to each growth step is selected to have the robot 1 act 
correspondingly to its step of growth. For example, a dif- 

15 ference between two successive ones of the "growth 
steps" in the growth model is such that an action or mo- 
tion in a higher growth step is more difficult or compli- 
cated than in the precedent growth step. 
[0067] More specifically, the action model for the "in- 

20 fancy" is such that for example "walking" is "toddling" 
with short steps and "motions" are "simple" ones such 
as "toddle", "stand", "lie" and the like. "Action" is a "mo- 
notonous" one such as repetition of a motion, and 
"sound" is a "low and short" one amplified by a low fac- 

25 tor. 

[0068] A transition is made from one to another step 
of growth by always monitoring and counting occur- 
rence of a plurality of elements (will be referred to as 
"growth element" hereunder) associated with a prede- 
30 termined "growth" such as a predetermined action and 
motion. 

[0069] More particularly, when a sum of cumulative 
occurrences of each growth element (will be referred to 
as "total empirical value of growth element" hereunder) 

35 in which the cumulative occurrences (count) of the 
growth element -are taken as information indicative of 
a growth degree of the growth element, exceeds a pre- 
set threshold, another action model is selected for use, 
that is, a transition is made from for example the"infan- 

40 C y" action model to the "boyhood" one which higher in 
growth level (difficulty and complexity of action or mo- 
tion) than the "infancy" action model, thereby allowing 
a transition to a next growth step. ■ 
[0070] It should be reminded here that the growth el- 

45 ements include for example input of a command by 
scale from a sound commander (in a remote controller), 
input of "padding" and "hitting" from the touch sensor 
1 7, intensified learning including a number of successes 
in a predetermined action and motion, input of other than 

50 "padding" and "hitting" from the touch sensor 17, and a 
predetermined action and motion such as "playing with 
a ball". 

[0071] Then, after transition of the growth step from 
the "infancy" action model, the action model for the "boy- 
55 hood" is followed to control the actuators 1 9-j to 1 9 n and 
sound output from the speaker 18 in order to increase 
the rotation speed of each of the actuators 1 9-, to 19 n 
for a "little more positive" walking, increase the number 
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of "motions" for a "little more advanced and complicate" 
motion, decide a next "action" with reference to the pre- 
ceding "action" for an "action with a little more definite 
intention", and increase the length of "sound" signal and 
amplify the signal with an increased factor for a "little 
longer and louder" cry. 

[0072] Similarly, each time the total empirical value of 
the growth element exceeds each of thresholds preset 
for the "adolescence" and "adulthood" after transition 
through the "boyhood", the action model is sequentially 
changed to the "adolescence" or "adulthood" higher in 
"growth step" than the "boyhood" and each of these ac- 
tion models is followed to gradually increase the rotation 
speed of the actuators 19 1 to 19 n and the length and 
amplification factor of a sound signal supplied to the 
speaker 18. 

[0073] Following the growth model, the robot 1 "tod- 
dling" in its "infancy" can "walk more positively" as the 
"growth step" rises (namely, the action mode Lt ran sits 
from the "infancy" to the "boyhood", from the "boyhood" 
to the "adolescence", and from the "adolescence" to 
"adulthood") i the robot 1 "moving simply" in its "infancy" 
can "move in a more advanced and complicated man- 
ner", and the robot 1 acting "monotonously" in its "infan- 
cy" can "act with an intention. Also, the robot 1 can gen- 
erate a "longer and louder"sound as it grows while it has 
made a "low and short" sound in its "infancy". 
- [0074] - Following the growth model, the robot 1 can 
make an autonomous action in each of the growth steps 
correspondingly to its own state and surrounding envi- 
ronment and user's instruction and action made to the 
robot 1 . 

(2) Various effects of the robot 1 

[0075]= Various effects of the aforementioned robot 1 
according to the present invention will be described her- 
ebelow. They can be attained primarily in (1) Contract 
making between a product manufacturer and robot 
manufacturer and implementation of the contract; and 
(2) Action made by the robot 1 having read a bar code 
appended to the product under the contract. 
[0076] Information on the attribute of a product in- 
cludes for example a bar code of at least a manufacturer 
of the product (information indicative of a supply source 
of the product), bar code including information which 
contains a code of a product produced by the product 
manufacturer, and so-called cyber code being reaction- 
generation information corresponding to the bar code 
and intended to allow the robot to react in a predeter- 
mined manner. Also, the products are produced by the 
product manufacturers, and refer herein to consumable 
goods related to clothing, eating and living, for example. 

(2-1) Contact to be made between product and robot 
manufacturers 

[0077] As shown in FIG. 6, a contract is made be- 



tween a robot-access manufacturer 201 and a robot 
manufacturer 202 which produces the robot 1 itself con- 
cerning a specific product or products produced by the 
product manufacturer for use with the robot 1 (in step 

5 S1 in FIG. 7). The contract covers that the product man- 
ufacturer 201 shall append a predetermined bar code 
or cyber code to a specific product included in the con- 
tract and the robot manufacturer 202 shall provide a ro- 
bot 1 which can act in a predetermined manner when 

to reading the bar code or cyber code appended to the spe- 
cific product. 

[0078] That is, as shown in FIG. BA, the robot 1 having 
read a bar. code BC appended by the product manufac- 
turer 201 to its product 100 under the contact, will act in 

15 a predetermined manner, which is assured by the robot 
manufacturer under the contract. Also, as shown in FIG. 
8B, the robot 1 having read a combination of a bar code 
BC and a cyber code CC appended by the product man- 
ufacturer 201 to its product 1 00 under the contact,: will 

20 act in a predetermined manner, which is assured by the 
robot manufacturer under the contract.. In this embodi- 
ment, the cyber code CC is composed of a pattern CC, 
and a number CC 2 as shown in FIG. 8B. 
[0079] Also, when a combination of bar code BC and 

25 cyber code CC is appended to the product, a plurality of 
patterns (a plurality of types) is prepared for the cyber 
code CC and is appended to products, respectively of 
the same type. Thus, each of the products of the same 
type has appended thereon a unique combination of bar 

30 code BC and cyber code CC. 

[0080] Only a bar code BC is appended to a specific 
product as shown in FIG. 8A in one case, while a com- 
bination of barcode BC and cyber code CC is appended 
to a specific product as shown in FIG. 8B in another 

35 case. The reason for this difference will be described 
later. In the embodiment shown in the accompanying 
drawings, a combination of barcode BC and cyber code 
CC is . appended to a product. Note however that there 
is possible a case in which only a bar code BC is ap- 

^0 pended to a product. 

[0081] The present invention will be described in de- 
tail herebelow. Under the contract, the product manu- 
facturer appends, in step S2, either a bar code BC or a 
combination of bar code BC and cyber code CC to a 

^5 specific product for sale as shown in FIG. 7. 

[0082] In case the product available from the product 
manufacturer is juice or candy for example, a combina- 
tion of bar code BC and cyber code CC is appended to 
a canned juice 100a for sale as shown in FIG. 9A or a 

50 combination of bar code BC and cyber code CC is ap- 
pended to a bagged candy 100b for sale as shown in 
FIG. 9B. According to the coverage of the contract, only 
a bar code BC is appended to such a product. Generally, 
such food. manufacturer produces many foods. Howev- 

55 er, the contract may specify that the manufacturer shall 
append either a bar code BC or a combination of bar 
code BC and cyber code CC to limited ones of its prod- 
ucts as a specific product. 
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[0083]: The specific products are not limited to foods. 
That is to say, the specific product may be a compact 
disc (CD). In this case, the CD manufacturer appends 
a combination okbar code BC and cyber code CC or a 
bar code BC to a compact disc case 100c for sale as 
shown in FIG. 9C. 

[0084] Also, the product manufacturer may display a 
barcode BC or a combination of barcode BC and cyber 
code CC on a so-called Web page started for itself. For 
* example, on the Web page (home page on the Web), a 
bar code BC or a combination of bar code BC and cyber 
« code CC is displayed correspondingly to a specific prod- 
s* uct. Thus, the user who accesses the Web page by op- 
& erating a personal communication device (terminal) 
such as. a personal computer, will be able to view the 
barcode BC and cyber code CC on a screen 111 a of a 
monitor 111 of his or her personal computer 110 as 
shown in FIG. 10. Alternatively, only a bar code BQ is 
displayed depending upon the contract coverage. 
. [0085] On the other hand, the robot manufacturer ar- 
ranges, under the contract, the robot 1 in step S3 in FIG. 
7 so that when having read the bar code BC or a com- 
bination of bar code BC and cyber code CC* it will act 
in a predetermined manner. This will be described in de- 
tail below. 

[0086] As having previously been described, the robot 
1 is constructed to do a predetermined action according 
to an external factor and/or internal factor. In the robot 
1 , the predetermined action depends upon action infor- 
mation (action-generation information). Further, the ro- 
i? v bot 1 holds? such action information as stored in a re- 
fcf movable information storage medium. For example, the 
&<■ information storage medium includes a memory card 
v such as "Memory Stick" (trade name of a memory card 
v available from the Sony). 

[0087] Thus, for an action in the predetermined man- 
ner of the robot 1 having read the bar code BC or com- 
bination of bar code BC and cyber code CC,, the robot 
manufacturer stores, into the memory card of the robot 
1, such action-generation information as will allow the 
robot 1 to act in the predetermined manner when having 
detected the bar code BC or the combination of barcode 
BC and cyber code CC as an external factor, that is, 
when having picked up the bar code BC or the combi- 
nation of bar code BC and cyber code CC by means of 
the CCD camera 16 shown in FIG. 2 or the like;; 
[0088] The "predetermined action" refers herein to in- 
formation on an action pattern the robot 1 will not usually 
make even when the aforementioned states of emotion, 
instinct and growth (parameters or the like) have 
changed. 

[0089] For example, the predetermined action should 
be a one an animal will normally make in response to a 
product having appended thereto a bar code BC or a 
combination of bar code BC and cyber code CC. More 
particularly, a dog will "lick" milk, and in case the specific 
product is "milk", the robot 1 of a dog type should output 
a "licking" sound, for example. Also, in case a compact 



16 

disc is given as a specific product to the robot 1 , the 
corresponding predetermined action of the robot 1 
should be dancing to a melody stored in the compact 
disc, for example. 

5 [0090] Note that the action-generation information 
may not always be stored in a memory card in advance. 
Alternatively, the robot manufacturer may make such an 
arrangement that the robot 1 can acquire action-gener- 
ation information from a server which is an information 

io server (information management unit) via a radio or ca- 
ble information communication network, and act in a 
predetermined manner, based on the information, when 
having read a bar code BC or a combination of bar code 
BC and cyber code CC. This will further be described 

15 later. 

(2-2) Action of the robot 1 when reading a barcode 
appended to a product under the contract 

20 [0091] In step S4 in FIG. 7, the user of the robot 1 
purchases a specific product having appended thereto 
a bar code BC or a combination of bar code BC and 
cyber code CC for recognition by and growth (new ac- 
tion) of the robot 1. The specific product, is a canned 

25 juice 100a, bagged candy 100b or compact disc 100c, 
for example, as shown in FIGS. 9A to 9C. The. user 
shows the robot 1 a bar code BC and cyber code CC on 
- the product as shown. . . 

[0092] Thus, as shown in FIG. 11 A, the robot 1 will 

30 recognize directly the bar code BC and cyber code CC 
by means of the CCD camera 16 shown in FIG. 2; As 
shown in FIG. 11B, the robot 1 can recognize the bar 
code BC and cyber code CC by means of a reader 1 20. 
In this case, the bar. code BC and cyber code CC ap- 

35 pended to the product will be read . by the reader 120, 
and the robot 1 will recognize indirectly the bar code BC 
and cyber code CC on the basis of scale information or 
infrared rays sent from the reader 120. 
[0093] The robot 1 will recognize the bar code; BC or 

40 the combination of bar code BC and cyber code CC as 
follows. Namely, for this recognition, the robot 1 holds, 
in a memory or the like provided therein, information (for 
example, information on a bar code image) on a contract 
made between the robot manufacturer and product 

45 manufacturers in a third party, and compares the con- 
tract-related information with, a bar code BC or a com- 
bination of bar code BC and cyber code CC detected by 
the CCD camera 16. 

[0094] The robot 1 having recognized the bar code BC 
so or the combination of bar code BC and cyber code CC 
as covered by the contract, will act according to action- 
generation information prepared based on the bar code 
. BC or the combination of bar code BC and cyber code 
CC in step S5 in FIG, 7. 
55 [0095] Note that in the robot 1 shown in FIG. 2 and 
having been described in the foregoing, the memory 
1 0A or information storage (not shown) functions as an 
attribute storage unit to store a bar code BC or a com- 
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bination of bar code BC and cyber code CC related to 
the attribute of a product, the CCD camera 1 6 in FIG. 2 
serves as a product- information reader to read at least 
a bar code BC or cyber code CC appended to a product, 
and a part of the controller 1 0 functions to make a com- 
parison between the information stored in the memory 
10A or the like and the bar code BC or the like read by 
the CCD camera 1 6. When there is found a coincidence 
between the information and bar code BC or the like as 
the result of comparison from the part of the controller 
10, the robot twill act in a predetermined manner. That 
is to say, the robot 1 is adapted to provide a predeter- 
mined action when pre-stored information such as a bar 
code or the like coincides with a bar code read by the 
CCD camera 16. 

[0096] For instance , when the specific product is milk, 
the robot 1 having recognized the barcode BC or com- 
bination of bar code BC and cyber code CC will output 
a "licking" sound. In case the specific product is a com- 
pact disc^ the robot 1 having read the bar code BC or 
combination of bar code BC and cyber code CC will out- 
put a melody stored in the compact disc and dance to 
the melody; 

[0097] Note that the robot 1 may be adapted to pro- 
vide an action having an raised level of growth when 
having recognized a bar code BC or combination of bar 
code BC and cyber code CC, Although the aforemen- 
tioned robot 1 is set so as to act correspondingly to each 
of growth steps in a growth model, it may be adapted to 
act with the growth step thereof shifted from "boyhood" 
to "adolescence" by recognizing a bar code BC or a 
combination of barcode BC and cyber code CC. There- 
by, the recognition by the robot 1 of the bar code BC or 
combination of bar code BC and cyber code CC can be 
liked to the growth of the robot 1 itself. 
[0098] Also, the action of the robot 1 may be further 
complicated ones such as "trick", "performance", etc., 
not any simple one. 

[0099] Next, there will be described differences be- 
tween when only a bar code BC is appended to a prod- 
uct and when a barcode BC and a cyber code CC are 
appended in combination to the product. 
[0100] In case a contract made between the product 
manufacturer and robot manufacturer covers only a pre- 
determined bar code BC for a specific product, the user 
can only see his or her robot 1 act in a single manner in 
the presence of the same product. 
[0101] On the other hand, in case a contract made be- 
tween the product manufacturer and robot manufacturer 
covers a combination of a bar code BC and a cyber code 
CC for a specific product, the user will be able to see his 
robot 1 act in different manners even with the same 
product if the cyber code CC appended to the product 
is different from the bar code BC also on the product. 
Thus, with the combination of bar code BC and cyber 
code CC used on the product, the user can see his robot 
1 act in different manners, which will add to the fun of 
playing with the robot 1 . 



[0102] Note that if the robot 1 cannot recognize a bar 
code BC and cyber code CC in combination simultane- 
ously by means of the CCD camera 1 6, the bar code BC 
and cyber code CC should be shown separately to the 

5 robot 1 (CCD camera 1 6). In this case, the bar code BC 
and cyber code CC may be shown to the robot 1 in this 
order, or the cyber code CC may be shown to the robot 
1 before the bar code BC is shown. In any case, the 
robot 1 can recognize the separately entered bar code 

to BC and cyber code CC as a set of information and pro- 
vide a predetermined action based on action-generation 
information stored in the bar and cyber codes. 
[0103] The robot 1 may be adapted to store a number 
of times it has seen a bar code BC or combination of bar 

15 code BC and cyber code CC, and not to provide any 
predetermined action when it has seen a bar code BC 
or combination of bar code BC and cyber code CC a 
predetermined number of times. Thereby, the robot 1 
will not provide any action when having recognized the 

20 same bar code BC or the same combination of bar code 
BC and cyber code CC a predetermined number of 
times. Thus, to see the robot 1 acting, the user has to 
purchase a product having appended thereto another 
bar code BC or another combination of bar code BC and 

25 cyber code CC. 

[0104] As in the above, the cyber code CC is formed 
from a pattern CC 1 and a number CC 2 . However, a plu- 
rality of combinations of a pattern CC, and a number 
CC 2 will allow the robot 1 to have a limitless extensibility 

30 of the action. 

[0105] Also, actions the robot 1 can provide based on 
a bar code BC or a combination of bar code BC and 
cyber code CC appended to a product should preferably 
be kept unknown to the user before the product is actu- 

35 ally used with his robot 1 , which will effectively add to 
the fun of playing with the robot 1 because of the prod- 
ucts unexpectedness. Namely, it is not possible to pre- 
dict actions of the robot 1 in advance unless a bar code 
BC or a combination of bar code BC and cyber code CC 

^0 on a purchased product is shown to the robot 1 , and the 
actions of the robot 1 can be enjoyed only after the prod- 
uct or the bar code BC or combination of bar code BC 
and cyber code is shown to the robot 1 . Keeping un- 
known to the user of the robot actions the product will 

45 assure will add to the fun in playing with the robot 1 . 
[0106] The robot manufacturer may change or update 
action-generation information corresponding to a bar 
code BC or a combination of bar code BC and cyber 
code CC. For example, the action-generation informa- 

50 tion may be updated periodically, whereby, the robot 1 
will act in different manners even in case it is let to rec- 
ognize the same bar code BC or combination of bar 
code BC and cyber code CC. 

[0107] Further, such action-generation information 
55 thus updated should be stored into a memory card for 
distribution to the users. Unless the user purchases the 
memory card, he is inhibited thereby from enjoying dif- 
ferent actions which could be made by the robot 1 with 
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the same bar code BC or combination of bar code BC 
and cyber code CC. 

[0108] Also, in step S4 in FIG. 7, the user accesses a 
Web site of a product manufacturer where a bar code 
BC or a combination of bar code BC and cyber code CC 
is displayed, to display a Web page on the monitor for 
recognition by and growth of the robot 1 . 
[0109] Then, the user will let his robot 1 see the bar 
code BC and cyber code CC included in the Web page 

'* displayed on the screen 111a of the monitor 111 as 

' shown in FIG. 10. 

ft- [0110] In step S5 in FIG. 7, the robot 1 having recog- 
nized the bar code BC or combination of bar code BC 
and cyber code CC by means of the CCD camera 16, 
will act according to action -generation information pre- 
pared based on the bar code BC or combination of bar 
code BC and cyber code CC . 

[0111] As having been described in the above; the ro- 
bot 1 can provide various effects. Also, in step S4 in FIG. 
7 and as shown in FIG. 12, a profit (payment) M2 takes 
place at the product manufacturer 201 for the sales of 
a product to a user 200. 

[0112] Also, in step S2 in FIG. 7 and as shown in FIG. 
12, the robot manufacturer 202 can receive, from the 
product manufacturer 201 , a contract fee due to the con- 
tract made between the product manufacturer 201 and 
robot manufacturer 202, and a commission M1 due to 
the purchase by the user 200 of the product for recog- 
nition by and growth of his robot 1 . 
[0113] More particularly, the commission is a part of 
n the money for the sold product, paid from the product 

5 manufacturer 201 to the robot manufacturer 202. Also, 

6 a fee calculated based on a number of accesses to the 
* Web site is paid from the product manufacturer 201 to 
S the robot manufacturer 202 for the display of the Web 

page on the Web site. 

[01 14] Furthermore, in step S5 in FIG. 7 and as shown 
in FIG. 12, the robot manufacturer 202 will make a profit 
for a memory card purchased by the user 200 for a pre- 
determined action of his robot 1 . For example, the robot 
manufacturer 202 can make a profit by selling a new 
memory card having stored therein a new way of playing 
with the robot 1 , new action and function of the robot 1 
to the user 200 in a predetermined period of time after 
the user purchased his robot 1 , while the user 200 can 
enjoy the actions of his robot 1, responsive to a robot 
product and based on information served from the new 
memory card. 

[0115] Note that the present invention has been de- 
scribed in the foregoing concerning the use of a memory 
card having action-generation information stored there- 
in but it is not limited to the use of any memory card with 
the robot 1. The robot manufacturer may arrange the 
robot 1 to acquire action-generation information from an 
information server via a radio or cable information com- 
munication network, and act according to the action- 
generation information when having read a bar code BC 
or a combination of bar code BC and cyber code CC. 



This will further be described below with reference to 
FIG. 13. 

[0116] As seen from FIG. 13, the robot 1 sends a bar 
code BC or a combination of bar code BC and cyber 
5 code CC to a robot manufacturer's server 38 or home 
server 40. 

[0117] The robot manufacturer's server 38 is a server 
owned by the robot manufacturer 202, and has stored 
therein the coverage of a contract the robot manufac- 
10 turer 202 has made with the product manufacturer 201 . 
For example, the server 38 has stored therein as a data 
base a bar code BC or a combination of bar code BC 
and cyber code CC and action-generation information 
etc. corresponding to the bar code BC or combination 
15 of bar code BC and cyber code CC. 

[0118] Based on the information stored as a data 
base, the robot manufacturer's server 38 selects action- 
generation information corresponding to a bar code BC 
or combination of bar code BC and cyber code CC sent 
20 from the robot 1 , and sends the selected information to 
the robot 1 . That is, the robot manufacturer's server 38 
receives a bar code BC or combination of bar code BC 
and cyber code CC sent from the robot 1 , and sends 
action-generation information to the robot 1 when the 
25 bar code BC or combination of bar code BC and cyber 
code CC falls within the coverage of the contract 
[0119] For example, data communication between 
the robot manufacturer's server 38 and robot .1 is effect- 
ed over an information communication network 20 as 
30 shown in FIG. 14. 

[0120] In the information communication network 30, 
there exist personal terminaldevices 31 A, 31 B, 31 C and 
31 D connected to the server 38 by various telecommu- 
nication lines 32, 33, 34 and 39, respectively: The per- 
35 sonal terminal devices 31 A to 31 D are ordinary personal 
computers installed in ordinary homes, respectively, 
each of which communicates with the server 38 via an 
Internet 36 or an ordinary public network (39 ?) to send 
and receive necessary data to and from the server 38, 
40 and communicates with the robot 1 . 
. [0121] In the information communication network 30, 
the robot 1 can make data communication with the serv- 
er 38 via the persona] terminal device 31 . More specif- 
ically, a bar code BC or a combination of bar code BC 
45 and cyber code CC is sent from the robot 1 to the robot 
manufacturer's server 38 via the personal terminal de- 
vice 31 , ad action-generation information corresponding 
to the bar code BC or combination of bar code BC and 
cyber code CC is sent from the robot manufacturer's 
50 server 38 to the robot 1 via the personal terminal device 
31. 

[0122] On the other hand, the home server 40 is a 
home-installed personal one, and has stored therein the 
coverage of a contract the robot manufacturer 202 has 
55 made with the product manufacturer 201 . For example, 
the home server 40 has stored therein as a data base 
a trade name of a product, a bar code BC or combination 
of bar code BC and cyber code CC appended to the 
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product, and action-generation information correspond- 
ing to the bar code BC or combination of bar code BC 
and cyber code CC. 

[0123] For example, since the coverage of the afore- 
mentioned contract made between the product manu- 5 
facturer 201 and robot manufacturer 202 is basically 
managed by the robot manufacturer's server 38, infor- 
mation stored in the home server 40 is sent from the 
robot manufacturer's server 38 under a contract made 
between the robot manufacturer's server 38 and user 10 
(home server 40). 

[0124] Similarly to the robot manufacturer's server 38, 
the home server 40 sends, to the robot 1 on the basis 
of information registered as such a data base, action- 
generation information corresponding to a bar code BC 1$ 
or combination of bar code BC and cyber code CC sent 
from the robot 1 . Namely, the home server 40 receives 
a barcode BC or combination of barcode BC and cyber 
code CC sent from the robot 1 , and sends, to the robot 
1 , action-generation information when the bar code BC 20 
or combination of bar code BC and cyber code CC falls 
within the coverage of the contract. 
[0125] Based on the action -generation information 
thus sent from the robot manufacturer's sever 38 or 
home server 40 the robot 1 will act in a predetermined 25 
manner in response to a product such as the candy 1 00 
it sees. 

[0126] In the aforementioned embodiment of the 
present invention, the robot 1 provides a predetermined 
action by data communication with a predetermined 30 
server. However, the present invention is not limited to 
this arrangement. By way of example, the robot 1 may 
be adapted to receive information from a so-called third 
party in the information communication network and act 
based on the received information. More specifically, the 35 
user acquires, into his robots, a barcode etc; as attribute 
information available from the third party in the informa- 
tion communication network. Thus, the robot 1 com- 
pares the acquired bar code with information such as a 
bar code stored therein in advance, and acts a prede- 40 
termined manner when the result of comparison shows 
a coincidence between the bar codes. 
[0127] In the foregoing, the embodiment of the 
present invention has been described in which a bar 
code BC or combination of bar code BC and cyber code 45 
CC is appended to a product or access is made to a 
Web page to display a bar code BC or combination of 
bar code BC and cyber code CC on the monitor screen. 
However, the present invention is not limited to this ar- 
rangement but a barcode BC orcombination of barcode 50 
BC and cybercode CC may be displayed on the display 
screen of a mobile telephone for example. This will fur- 
ther be described below. 

[0128] As shown in FIG. 15, the robot manufacturer 
makes a contract with a telephone communication com- 55 
pany for an image distribution service provided by the 
latter. The contract covers that the telephone communi- 
cation company shall distribute an image of a predeter- 



mined bar code BC or combination of bar code BC and 
cyber code CC while the robot manufacturer 202 shall 
arrange the robot 1 having read the bar code BC or com- 
bination of bar code BC and cyber code CC to act in a 
predetermined manner. For example, In case the robot 
manufacturer has made a contract with the product 
manufacturer for appendage of a bar code BC or a com- 
bination of bar code BC and cyber code CC to a specific 
product as having previously been described, an image 
of a bar code BC or a combination of bar code BC and 
cyber code CC is distributed in addition to an image of 
the specific product, whereby the robot manufacturer 
will be able to have a contract fee from the robot-access 
manufacturer. 

[0129] Under the aforementioned contract, the prod- 
uct manufacturer starts, in step S12, a service of distrib- 
uting a bar code BC or combination of bar code BC and 
cyber code CC to the mobile telephone. 
[0130] On the other hand, for an arrangement under 
the contract to allow the robot 1 to act in a predetermined 
manner when having read a bar code BC or combination 
of barcode BC and cyber code CC, the robot manufac- 
turer stores, into the memory card of the robot 1 in step 
S13, action-generation information destinedto allow the 
robot 1 to act in a predetermined manner when the bar 
code BC or combination of bar code BC and cyber code 
CC is detected as an external factor as in the above, 
that is, when the barcode BC orcombination of barcode 
BC and cyber code CC is picked up by an imaging 
means such as the CCD camera 1 6 of the robot 1 shown 
in FIG. 2. 

[0131] In step S14, the user of the robot 1 receives an 
imageidata of a bar code BC orcombination of barcode 
BC and cyber code CC for recognition by and growth of 
the robot 1. lnstepS14 in FIG. 15 and as shown in FIG. 
12, the telephone communication company can have a 
communication fee pfus information fee M4 for the re- 
ception by the user of the image data. Also, under the 
contract, the robot manufacturer will be able to have an 
information fee M5 from the telephone communication 
company. 

[0132] As shown in FIG. 16, the robot 1 recognizes 
directly a bar code BC and cyber code CC displayed on 
a display screen 131 of a mobile telephone 130 by 
means of the CCD camera 16 in FIG. 2. 
[0133] Thus, in step S15 in FIG. 15, the robot 1 having 
recognized the bar code BC or combination of bar code 
BC and cyber code CC by means of the CCD camera 
1 6 provides a predetermined action according to action- 
generation information prepared based on the bar code 
BC or combination of bar code BC and cyber code CC. 
[0134] As having been described in the foregoing, un- 
der a contract made between the telephone communi- 
cation company and robot manufacturer for distribution 
of an image data of a barcode BC or combination of bar 
code BC and cyber code CC, the user will be able to 
receive, by means of his mobile telephone, the image 
of the bar code BC or combination of bar code BC and 
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cyber code CC and show it to the robot 1 , thereby al- 
lowing the robot 1 to actin a predetermined manner ac- 
cording to action-generation information prepared 
based on the bar code BC or combination of bar code 
BC and cyber code CC. 

[0135] Further, in the foregoing, the embodiment of 
the present invention has been described in which a bar 
code BC or a combination of bar code BC and cyber 
code CC is read by the CCD camera 16 which is an in- 
herent part of the robot 1. That is to say, a combination 
: •■of bar code BC and cyber code CC (or only a bar code 

* BC) displayed on each of consumable goods (consum- 

* able goods group A) including the personal computer 

* 110, mobile telephone 130, etc. and a one appended to 
each of consumable goods (consumable goods group 
B) including the canned juice 1 00a, bagged candy 1 00b, 
CD case 100c, is read by the CCD camera 16 being the 
"eyes" of the robot 1 as shown in FIG. 17A. 

[0136] However, the present invention is not limited to 
the above, but a bar code BC or a combination of bar 
code BC and cyber code CC may be read by an external 
dedicated reader. The dedicated reader includes a bar 
code reader 140, imaging device (e.g., external CCD 
camera) 141 , etc. externally connectable to the robot 1 
for example as shown in FIG. 1 7B ; As an interface pro- 
vided in the robot 1 for connection of such an external 
reader, there is available a so-called PC (personal com- 
puter) card slot. Recently, the PC card slot has been pro- 
vided in more and more robots. For example, the PC 
card slot, when provided in the robot 1 , will permit to use 
a PC card of a communication modem which enables 
S: communications between a personal computer and oth- 
er robots. 

h [0137] As shown in FIG. 17B, the robot 1 can read a 
■Sfc. bar code BC and cyber code CC (or only a bar code BC) 
by means of the bar code reader 140 or imaging device 
(for example, extemal CCD camera) 141 connected to 
the robot 1 with the aid of the PC card slot as an interface 
which is also usable in any other applications. Thus, the 
robot 1 can use the dedicated bar code reader 140 or 
imaging device 141, which can be said to have been 
technically established as a unit, to read a bar code BC 
and a cyber code CC with a considerably high accuracy. 
Also, use of the PC card slot as an interface which is 
usable in any other applications as well, will eliminate 
the need to provide any new or additional interface for 
connection of an external reader and make it possible 
to attain a high accuracy of recognition. 



Claims 

1 . An automatic apparatus comprising: 

an attribute storage unit to store information on 
the attribute of a product; 
a product-related information reader to read, 
from a product, at least one of at least two piec- 



es of information stored on the product and 
which concern the attribute of the latter; 
an information comparator to make a compari- 
son between the information stored in the at- 

5 tribute storage unit and information read from 

the product-related information reader; 
the automatic apparatus being arranged to act 
in a predetermined manner when there is found 
a coincidence between the information as the 

w result of comparison made in the information 

comparator. 

2. The device according to claim 1 , wherein the pre- 
determined action is based on the information read 

15 from the product- related information reader. 

3. The device according to claim 1 , wherein: 

the information on the attribute of the product 
20 includes information on at least a supply source 

of the product and action-generation informa- 
tion corresponding to information on the 
source-related information, the source having 
made a predetermined contract with a manu- 
25 facturer or distributor of the automatic appara- 

tus; and 

the predetermined action is based on the ac- 
tion-generation information. * ' 

30 4. The device according to claim 1 , being an autono- 
mous type robotic apparatus which acts autono- 
mously based on an external factor and/or internal 
factor. 

35 5. A method for generating an action of an automatic 
apparatus, the method comprising steps of: 

reading, from a product, at least one of two 
pieces of information stored on the product and 

40 which concern the attribute of the latter; 

making a comparison between information pre- 
stored in an attribute storage unit and informa- 
tion read in the product-related information 
reading step; and 

45 allowing the automatic apparatus to act in a pre- 

determined manner when there is found a co- 
incidence between the information as the result 
of comparison made in the information compar- 
ing step. 

50 

6. The method according to claim 5, wherein the au- 
tomatic apparatus is an autonomous type robotic 
apparatus which acts autonomously based on an 
external factor and/or internal factor. 

55 

7. An information server comprising a sender to send 
information on the attribute of a product, cumula- 
tively stored in an attribute storage unit included in 
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an automatic apparatus, to a communication unit al- 
so included in the automatic apparatus; 
the automatic apparatus comprising: 

the attribute storage unit to store information on 5 
the attribute of a product; 
a product-related information reader to read, 
from a product, at least one of at least two piec- 
es of information stored on the product and 
which concern the attribute of the latter; 10 
an information comparator to make a compari- 
son between information stored in the attribute 
storage unit and information read from the 
product-related information reader; and 
the communication unit to store information into 15 
the attribute storage unit. 

8. The apparatus according to claim 7, wherein the in- 
formation on the attribute of the product includes in- 
formation-on at least a supply source of the product 20 
and action-generation information corresponding to 
the source-related information, the source having 
made a predetermined contract with a manufacturer 

or distributor of the automatic apparatus. 

25 

9. The apparatus according to claim 7, wherein the au- 
tomatic apparatus is an autonomous type robotic 
apparatus which acts autonomously based on an 
external factor and/or internal factor. 

30 

10. An information serving method in which information 
on the attribute of an product is sent to a communi- 
cation unit included in an automatic apparatus; the 
automatic apparatus comprising: 

35 

an attribute storage unit to store information on 
the attribute of a product; 
a product-related information reader to read, 
from a product, at least one of at least two piec- 
es of information stored on the product and 40 
which concern the attribute of the latter; 
an information comparator to make a compari- 
son between information stored in the attribute 
storage unit and information read from the 
product-related information reader; and 45 
the communication unit to store information into 
the attribute storage unit. 

11. The method according to claim 10, wherein the au- 
tomatic apparatus is an autonomous type robotic so 
apparatus which acts autonomously based on an 
external factor and/or internal factor. 

12. An information server which reads attribute infor- 
mation sent from a communication unit included in 55 
an automatic apparatus and sends, to the commu- 
nication unit, action-generation information intend- 
ed to generate a predetermined action of the auto- 



matic apparatus when the read attribute information 
coincides with predetermined information; the auto- 
matic apparatus comprising: 

a product-related information reader to read, 
from a product, at least one of two pieces of 
information stored on the product and which 
concern the attribute of the latter; 
a controller to generate an action; and 
the communication unit to supply the controller 
with information intended to generate an action 
of the automatic apparatus, acquire the at- 
tribute information read by the product-related 
information reader and send the acquired at- 
tribute information. 

13. The apparatus according to claim 12, wherein the 
information on the attribute of the product includes 
information on at least a supply source of the prod- 
uct and act ion -generation information correspond- 
ing to the source-related information, the source 
having made a predetermined contract with a man- 
ufacturer or distributor of the automatic apparatus. 

14. The apparatus according to claim 12, wherein the 
automatic apparatus is an autonomous type robotic 
apparatus which acts autonomously based on an 
external factor and/or internal factor. 

15. An information serving method comprising steps of: 

reading attribute information sent from a com- 
munication unit included in an automatic appa- 
ratus; and 

sending, to the communication unit, action- 
generation information intended to generate a 
predetermined action of the automatic appara- 
tus when the read attribute information coin- 
cides with predetermined information; the au- 
tomatic apparatus comprising: 

a product-related information reader to 
read, from a product, at least one of two 
pieces of information stored on the product 
and which concern the attribute of the lat- 
ter; 

a controller to generate an action; and 
the communication unit to supply the con- 
troller with information intended to gener- 
ate an action of the automatic apparatus, 
acquire the attribute information read by 
the product- related information reader and 
send the acquired attribute information. 

16. The method according to claim 15, wherein the au- 
tomatic apparatus is an autonomous type robotic 
apparatus which acts autonomously based on an 
external factor and/or internal factor. 
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17. A robotic apparatus of an autonomous type which 
acts autonomously based on an external factor and/ 
or an internal factor, the robotic apparatus compris- 
ing: 

a memory having stored therein information on 
a contract made between a manufacturer or 
distributor of the robotic apparatus and a third 
party; 

the robotic apparatus reading information 
stored on a product and which concerns at least 
a supply source of the product; and 
the robotic apparatus generating a predeter- 
mined action or reaction when the supply 
source is found from the contract-related infor- 
mation to have made a predetermined contract 
with the manufacturer or distributor. 

18. A method for generating an action of an autono- 
mous type robotic apparatus which acts autono- 
mously based on an external factor and/or internal 
factor, in which: 

the robotic apparatus has a memory having 
stored therein information on a contract made 
between a manufacturer or distributor of the ro- 
botic apparatus and a third party; 
the method comprising steps of: 

reading information stored on a product 
and which concerns at least a supply 
source of the product; and 
generating a predetermined action or reac- 
tion when the supply source is found from 
the contract-related information stored in 
the memory to have made a predetermined 
contract with the manufacturer or distribu- 
tor. 

19. A commercial transaction system comprising: 

a robotic apparatus manager that manages a 
robotic apparatus so that the robotic apparatus 
acts or reacts when it detects predetermined in- 
formation; 

a product distributor that acquires the predeter- 
mined information under a contact having been 
made with the robotic apparatus manager, ap- 
pends it to a product for sale to a user of the 
robotic apparatus; and 

the robotic apparatus which detects the prede- 
termined information appended to the product 
purchased by the user and acts or reacts in a 
predetermined manner based on the detected 
predetermined information. 

20. The system according to claim 19, wherein the au- 
tomatic apparatus is an autonomous type robotic 



apparatus which acts autonomously based on an 
external factor and/or internal factor. 

21. The system according to claim 19, wherein: 

5 

the robotic apparatus manager is a manufac- 
turer or distributor of the robotic apparatus; and 
the manufacturer or distributor manages the ro- 
botic apparatus so that the latter acts or reacts 
10 in the predetermined manner based on the de- 

tected predetermined information acquired and 
sold under the contract with the product distrib- 
utor. 



15 22. The system according to claim 21 , wherein: 

the robotic apparatus is adapted to act or react 
based on action information stored in a storage 
unit provided therein; 
20 the manufacturer or distributor stores, into the 

storage unit„predetermined-action information 
according to the contract with the product dis- 
tributor; and 

the robotic apparatus acts or reacts in the pre- 
25 determined manner based on the predeter- 

mined action information read from the storage 
unit upon detection of the predetermined infor- 
mation appended to the product. 

30 23. The system according to claim 19, wherein: 

the robotic apparatus has a memory having 
stored therein information on the contract made 
between the manufacturer or distributor and the 

35 product distributor; and 

the robotic apparatus reads information stored 
on the product and including at least informa- 
tion on a supply source of the product and acts 
or reacts when the supply source is found 

40 based on the contract-related information 

stored in the memory to have made a predeter- 
mined contract with the manufacturer or distrib- 
utor and the product distributor. 

45 24. The system according to claim 19, wherein: 

the predetermined information includes at least 
two pieces of information on the attribute of a 
product available from the product distributor; 
so and 

the robotic apparatus detects at least one of the 
two pieces of information appended to the prod- 
uct and acts or reacts in the predetermined 
manner based on the detected information. 

55 

25. A commercial transaction method in which a prod- 
uct distributor that sells a product makes a contract 
with a robotic apparatus manager that manages a 
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robotic apparatus so that the robotic apparatus acts 
or reacts based on detected predetermined infor- 
mation; the product distributor acquires predeter- 
mined information under the contract and appends 
it to the product for sale to a user; and the robotic 5 
apparatus detects the predetermined information 
appended to the purchased product and acts or re- 
acts in a predetermined manner on the basis of the 
detected predetermined information. 

10 

26. The method according to claim 25, wherein: 

the robotic apparatus manager is a manufac- 
turer or distributor of the robotic apparatus; and 
the manufacturer or distributor manages the ro- *5 
botic apparatus so that the latter acts or reacts 
in the predetermined manner upon detection of 
the predetermined information acquired and. 
sold underthe contract with the product distrib- 
utor, on the assumption that the robotic appa- 20 
ratus will act or react based on the detected pre- 
determined information. 
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